INTRODUCTION
The mountains of Puerto Rico rose above the sea in the late Eocene or early Oligocene (approximately 40 million years ago), and since that time a tree flora of 542 native species has accumulated (Little and others 1974) . Most of the original species were probably brought in from other land masses by birds. One hundred and nine endemic species evolved in Puerto Rico or remained here after extinctions elsewhere. Several species, particularly fruit-bearers, were undoubtedly imported by pre-columbian native people.
The expansion of the tree flora continued even after the arrival of Columbus in 1493. Early European settlers and traders brought in a number of useful tree species, and a few species may have been introduced accidentally. About 45 of these species are now successfully reproducing in the wild. In the last century there has been a spate of introductions for ornamental, coffee shade, fruit, wood, and other utilitarian purposes. About 35 species imported as ornamentals and about an equal number imported for forestry or agricultural tests have naturalized.
The species naturalized in Puerto Rico have come from tropical and subtropical areas all over the world. Forty-seven percent (55) originated in the New World. Eleven percent (13) of the species came from Africa and adjacent Mediterranean shores, and 42 percent (50) are Asian, mostly from India to Oceania.
Naturalized exotic tree species are listed in table 1. The principal reference used for scientific names was Liogier and Martorell (1982) . For convenience, all species present in Puerto Rico before the arrival of Columbus are considered native and all that arrived after 1493 are considered exotic. It is not known if Annona nturicata L., Hura crepitans L., Inga vera Willd., and Leucaena leucocephalu (Lam.) de Wit. were pre-Columbian; therefore they have been arbitrarily considered to be native and are not included in table 1. Another species, Albizia carbonaria Britton, is reported (Little and others 1974) to have naturalized, but was not observed while research was being done for this publication. Soil parameters and components of projected spread, put as a footnote in table 1, are subjective estimates based on ObSeNatiOIIS of current reproduction of these species in the field.
HOW TREE SPECIES BECOME NATURALIZED
A tree species is considered naturalized when it has reproduced (generally from seed) and grown to at least sapling size, without the deliberate aid of humans. Three degrees of integration into the local flora have been observed in Puerto Rico. Species demonstrating the highest degree of integration are able to escape from the vicinity of the original planting and compete in primary forests. Examples are Sjzy giumjumbos (L.) Alst. in moist and wet forests and Swietenia mahagoni (L.) Jacq. in dry forest areas. It is not yet clear in most cases which species will be able to survive and reproduce in primaty forests, but there are probably no more than 10 to 15 of the presently naturalized species that will ultimately do so. The dry and moist coastal forests seem the most vulnerable to invasion. In the second degree of integration, competitive generalists have entered the secondary forest or seem likely to do so eventually. These species arc mostly fast growing, intolerant of shade, and have an effective transport system. Good examples are Spathodea campanulata Beauv., Pithecellobium duke (Roxb.) Benth., and Senna spectabilis (L.C. Rich.) Irwin and Barneby ( fig. 1 ). Many species of this group are still largely confined to roadsides and abandoned farms (fig. 2). The third degree of integration is seen in species that have reproduced infrequently or only incidentally, arc almost totally dependent on human-caused disturbance, and seem unable to compete in secondary forests. These seedlings are found near the original patent trees in yards, parks, and farms.
IMPACTS OF NATUMLIZED TREE SPECIES
The invasion of exotic tree spccics is studied bccausc there is a need to know what potential impacts thcsc spccics may have on man and native plant communities.
The naturalization of trees can result in either a negative could be the result of the invasion of a tree species under or positive economic impact. Albiziu procera (Roxb.) certain circumstances. As yet, neither has been docu-Bcnth. has invaded many pastures in Puerto Rico, scri-mcnted in Puerto Rico. Each new addition to the plant ously reducing productivity, and has been expensive for community increases the local biological diversity. Tree cattle ranchers to control. Conversely, natural rcproduc-species that remain noncompetitive or rare are of little tion of valuable timber species such as Pinus caribaea concern, while those that become abundant and spread Morclet ( fig. 3 ) and Swietenia mucrophylla G. King in widely are more likely to have a significant impact. Speplantations eliminates the cost of replanting after har-cies that have already become widespread and common vest. There may be ecological impacts as well. Extinction or abundant are listed in table 2; those that are likely to or population declines of native plant or animal spccics do so within the next century are listed in table 3. 
